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FLEXURAL PROPERTIES OF CONOLON 506 AT
ROOM _TEMPERATURE, -320°F AND -423°F -

OBJECTIVE:

The object of this test was to determine the flexural properties
of three thicknesses of Conolon 5306, glass fiber laminate material,
at room temperature, -320°F and -423°F

CONCLUSIONS:

1. Fiber strength was apparently maximum at -320°F since ultimate
stress values were highest at this temperature in all but one
instance. The single exception occurred in 0.062 inch material
with longitudinal warp, where maximum strength was attained at
-423°F. (See Figures 2 and 3)

2. Specimens with longitudinal warp possessed greater strength than
specimens of the same thickness with transverse warp. The
single exception to this occurred in 0.062 Conolon at room
temperature (See Figure 2).

3. No other trends or general statements are justified due to the
irregularity of the data obtained in this investigation.

4. The quality control problem is a big obstacle to the use of
Conolon 506.

RECOMMENDATIONS:

1. That attention be given to improve the quality of Conolon 506.

2. That other laminated materials be used in lieu of Conolon 506.

SPEC IMENS:

Test specimens were cut from panels of Conolon 506 glass fiber
laminate in such a way as to have the warp of the panel either
parallel or perpendicular to length of the specimen. Half of the
specimens of each thickness of material possessed parallel (longi-
tudinal) warp and half possessed perpendicular (tranverse) warp.
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Dimensions of the specimens were: 0.094 x 1 x 3-3/4 inches; 0.062
x 1 x 2 inches; and 0.022 x 1 x 3-1/2 inches.

PROCEDURE:

This investigation was requested by Structures, Department 597-3,
and was conducted in accordance with Federal Specification L-P-406b,
Method 1031.

The test consisted of bending specimens to their point of failure,
while the specimens were at either room temperature, -320°F or -423°F.

To achieve loading of specimens at -423°F a special bending appara-
tus was designed. Figure 46 shows the bending fixture with cryostat
removed. The pin supports at each end of the lower portion of the
bending fixture were adjustable, so that span length could be varied.
The center pin was raised to bend the specimen; thus bending curva-
ture was upward,

Figure 47 shows a specimen positioned in the bending fixture. The
rod in the foreground connected a knife-edge bar (shown resting on
top of the gpecimen) to a dial indicator which measured beam deflec-
tion.

Figure 48 shows the cryostat in place and the dial indicator in posi-
tion to measure deflection. Also shown, is the force gage employed
to measure load in pounds.

Figure 49 is a view of the cryostat after filling with liquid hydro-
gen. The flexible metal hose connected to the top of the cryostat
allowed hydrogen boil-off to escape to atmosphere.

The fiew in Figure 50 shows two copper tubes going to the loading
rod and to the dial indicator rod. These tubes delivered heated
helium to purge areas around the two rods; thus preventing frost
formation and binding of the rods. Note, helium purge was not in
progress when photograph was made; hence the presence of frost on
the rods.

Figure 51 is an over all view of the test apparatus. The balanced
beam was used to apply loadings to specimens. The loading was in-
creased by flowing water into the barrel at the end of the beam.
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RESULTS ¢

Data for Conolon specimens 0.094 inches thick is presented in

Figure 1. Of these specimens, numbers 4, 5 and 6 yielded results
which did not fit the usual pattern. Namely, the proportional limit
for these specimens coincided with their ultimate loading.

Figures 2 and 3 present data for Conolon specimens 0,062 inches thick.
Of these, specimens 1, 13, 14 and 15 had unusual load deflection
curves. Specimen 1 had a completely linear curve. Specimens 13, 14
and 15 had load deflection curves which had two regions of linearity
in each curve. Thus it was difficult to determine the bending
modulus.

Specimens 17 and 18, Figure 3, appeared to have high ultimate stress
values; in view of the fact that other specimens attained their maxi-
mum, ultimate stress values at -320°F, not at -423°F.

Figures 4 and 5 pertain to 0,022 inch thick Conolon. Of these speci-
mens number 1 was the only one to have a linear load-deflection
curve, and corresponding coincidence of proportional limit and
ultimate load.

DISCUSSION:

Some of the specimens presented for testing produced strength values
below the minimums required by material specifications. The un-
satisfactory performance of these specimens was attributed to lack

of quality control in manufacture and was not thought to be typical
of properly made Conolon. Therefore, data from the substandard
specimens was omitted from this report. This accounts for the lack
of data on 0.094 inch thick material at -423°F, and for the occasion-
al presence in the tables of data pertaining to single specimens.

The fact that some test data was disregarded because of sub-standard
test values is evidence that all of the material submitted for test-
ing was of doubtful quality. Therefore, even the data presented in
this report is suspect, and should be regarded as presenting the
maximum property values of the material submitted for testing; not
as necessarily representing the properties of good quality Conolon.

NOTE: The test data from which this report was prepared are recorded
in Astronautics Engineering Laboratories Notebooks Numbered
7502, pages 61-67 and 7530, pages 24-27 and 29-38.

5. A702-1
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46 54332 View of Bending Fixture (Cryostat
Removed) 50
47 54331 View of Bending Fixture with Speci-
men in Position 51
48 54333 View of Cryostat in Position with
Dial Indicators Located to Measure
Deflection and Load 32
49 54337 View of Cryostat after Filling with
Liquid Hydrogen 53
50 54338 View of Copper Tubing Used to Deliver
Heated Helium to Areas Around Pull
‘ Rod and Deflection Rod 54
51 54335 Overall view of Test Apparatus Show-
ing Beam and Water Barrel Used to
Load Specimens 535
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